With further experience in the application of roentgen technics to surveying the female bony pelvis has come increased knowledge of the architecture of this structure and of its relation to the process of childbirth. For a considerable number of years such methods have been in use in our clinic and for the past five years they have been employed in the pelvic survey of every primigravid woman who has come to the parental clinic for subsequent delivery on our wards. In this group alone we have had an experience totalling over 1200 patients. Furthermore, our experience during this period has also embraced a rather extensive research program which has included studies of the pelvis in adolescents, both male and female, and in adults, also of both sexes. As a result of the clinical application of these procedures we are convinced that pelvic roentgenometry is of pronounced value as a routine procedure in the woman -who is about to have her first child, for by its use pelvic capacity and conformation may be accurately studied and not only major but minor deviations from the normal may be readily identified. Our experience has shown that not only the former but also the latter may be essential factors in the etiology of prolonged labor and the necessity for operative intervention. Among our conclusions the following may be mentioned: 1. The female pelvis is subject to great variations, and a knowledge of the incidence and character of these variations must form the basis for a proper concept of the mechanisms of labor; 2. In order to estimate the capacity of the pelvis for clinical purposes the pelvis must be studied not only as a whole but with particular attention to the pelvic inlet, the pelvic midplane, and the pelvic outlet; 3. In studying these three portions of the pelvis, certain dimensions or diameters are useful gauges, and when these are recorded with certain other descriptive data an adequate description
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Before describing our present technic, it is useful to consider the information which will be adequate for a routine obstetric survey of the pelvis. For this purpose two views are essential-one looking down into the pelvic cavity and one giving its lateral aspect. In the former view the shape of the pelvic inlet, the midplane, and the essential outlet characteristics are apparent, and in the lateral view the lateral aspect of the pelvis may be seen. or may not be located at the sacral promontory, in fact, it is usually below this eminence.) The essential diameters (see Figs. I and 2) of the pelvic inlet are: 1. The anteroposterior diameter, extending from a point on the upper posterior surface of the symphysis pubis, 1 cm. from its superior border, posteriorly to the anterior surface of the sacrum to the point where the iliopectineal lines would meet were they extended. 2. The transverse diameter, being the widest distance separating the iliopectineal lines.
3. The posterior sagittal diameter, being that portion of the anteroposterior diameter which lies posterior to its intersection by the transverse diameter.
The essential diameters of the midplane are: 1. The anteroposterior diameter, extending from the lower posterior border of the symphysis posteriorly at the level of the ischial spines to the lower third of the sacrum, usually falling at or near the junction of the fourth and fifth sacral segments. 2. The transverse diameter, being the narrowest distance separating the ischial spines. 3. The posterior sagittal diameter, that part of the anteroposterior diameter which lies posterior to its intersection by the transverse diameter.
The pelvic outlet Since the bituberal diameter as determined by the usual palpatory methods is so variable in its estimation because of a lack of definite end-points, we advocate the use of the so-called widest diameter of the outlet, as described by Caldwell, Moloy, and D'Esopo.' This diameter may be determined with considerable accuracy and its use in conjunction with the usual palpatory estimation of the character of the pubic arch should serve as a good index to pelvic capacity in this portion of the pelvis.
Recently we have been measuring pelvic height or depth, which is the perpendicular distance from the tuberosity of the ischium to the iliopectineal line. This has been called the pubotuberous diameter by Schuman.2 These eight diameters of the pelvis may be spoken of as the cardinal diameters, and their use in conjunction with the description of certain pelvic contours is useful in evaluating pelvic capacity.
Roentgen technic for routine pelvimetry
For routine purposes we recommend the taking of two flat films, an inlet and a lateral view, as referred to above. In individual cases or for purposes of study during labor, other views may be useful and in this latter instance stereoscopic views may serve a very useful purpose. The inlet and lateral views are both made at a targetfilm distance of 36 inches. When this distance is used, error due to spread is minimized and of equal importance the relative size values of the two images are helpful in studying the pelvis as a whole. It is obvious to us that an adequate survey of the pelvis is not possible without the employment of these two technics. Furthermore, inasmuch as the mensuration of the anteroposterior diameter of the pelvic inlet may be determined in both views, each procedure becomes an excellent check on the accuracy of the other. The technics that we are at present using are detailed below and represent a slight change in the lead grid from that which we have previously used. This has been made in order that in the inlet view the transverse diameters of levels other than that of the pelvic inlet might be measured.
The necessity of mensuration of these other levels has become apparent as the usefulness of knowledge so obtained has been applied to dinical obstetrics. In other words, not only a knowledge of the pelvic inlet but of the midplane and the pelvic outlet is essential for a proper obstetric survey of the pelvis.
Although changes in our technic have been described from time to time, an inevitable sequence in development in any field, it should be pointed out that in both the grid and the lateral technics the fundamental principle has remained the same. The present method of using the lead grid is identical with that described3 in 1927, the change being in the grid itself, which has additional calibrations. The lateral technic also is essentially identical with the original technic,4 the only change being the use of the upright posture and the upright centimeter rod. Our routine is to take the lateral projection first, and this technic may be described as follows:
1. The patient removes her clothing, putting on heelless slippers and the usual hospital bed gown open at the back.
2. She is placed standing in front of an erect Bucky diaphragm (see Fig. 3 ) or an adjustable cassette changer, such as is used for chest work, with either the right or left lateral aspect of the body toward the target. The arms are folded across the chest.
3. The target-film distance is 36 inches and the target is centered just below a point on the external conjugate diameter onethird the distance from the symphysis pubis to the depression under the fifth lumbar vertebra.
4. A binder is placed around the patient and attached to the cassette changer to insure further steadiness during the exposure.
5. Before the exposure is made, an upright metal rod (lead and iron) with a centimeter scale perforated in a lead strip is placed posterior to the patient close to the fold of the nates.
6. The time of exposure varies with the thickness of the patient, all other factors being constant; in general, the time is from seven to twelve seconds.
Comment on lateral technic. When the film is developed and viewed (see Fig. 4 4. When lateral roentgenograms are made at term or in labor, the relation of the presenting part to the superior strait may be studied with advantage.
A recent modification of the centimeter grid method for pelvic inlet pelvimetry may be described in its essentials as follows:
1. The patient is placed on the roentgenographic table in a semirecumbent position which is maintained by a backrest. In placing the patient in position we endeavor to make the pelvic inlet of the pelvis horizontal.
2. The level of the pelvic inlet above the sensitive film is established as follows: (a) By means of calipers the vertical distance is measured from some point on the table top to a point on the anterior surface of the symphysis pubis, 1 cm. below its superior border. (b) By means of calipers the distance is determined from the interspinous space between the fourth and fifth lumbar vertebrae, as determined by palpation, to the table top (see Fig. 5 ). For practical purposes, an imaginary line drawn between the posterior point on the body and the point on the upper and anterior surface of the symphysis will bisect the plane of the pelvic inlet. This imaginary line should be parallel to the film and this is brought about by adjusting the position of the patient.
3. The tube is centered in the midline about 6 cm. posterior to the upper border of the symphysis and the exposure is made.
4. The patient is removed from the table, the tube and exposed film remaining in situ.
5. The centimeter grid, a lead plate with perforations along one edge, is introduced into the same plane as that previously occupied by the pelvic inlet (see Fig. 6 ), as determined by the caliper readings, and a second (flash) exposure made on the edge of the previously exposed film. This is done after moving the target so that it rests directly over the perforations in the grid, still maintaining the 36-inch distance.
In viewing the inlet film (see Fig. 7 ), the pelvic inlet, ischial spines, and pelvic sidewalls of the outlet are readily seen. At the top edge of the film are the projected perforations of the grid representing corrected centimeters for the various levels in the pelvis. The line of corrected centimeters at the top represents the level of the pelvic inlet and this scale is used in measuring the anteroposterior, transverse, and posterior sagittal diameters of the inlet. The five rows of perforations which are seen below this level are those to be used respectively for the 5, 6, 7, 8, and 9-cm. levels below the pelvic inlet. Thus, if we wish to measure the interspinous diameter on this film, we find the level at which they rest in the lateral film by measuring downward from the level of the pelvic inlet; if, for instance, this is 6 cm., then on the anteroposterior film we use the third or 6-cm. calibration for the determination. The same holds true for measuring the widest transverse diameter of the outlet. The level to be measured is determined in the lateral film and the proper calibration is used on the anteroposterior film. In determining this level we use a point on the lateral film which is depicted at the lower end of line (G) in Fig. 2 .
In reading these two views for the pelvimetric survey we should remind ourselves that the diameters of the bony pelvis are but a part of such a survey and that the general morphology of the pelvis is also important. Therefore, the observer should be familiar with the so-called normal variations of the pelvis, the changes which resemble characters found in male pelves, the changes which are characteristic of the effect of rickets, and those major and minor asymmetries which may occur. This means that in addition to the findings of mensuration various contours should be viewed and described. Also, the findings found on physical examination form an important part of such a survey and, more especially, those of the palpation of the pubic arch. It is not the intent of this paper to describe further these findings, but we do wish to emphasize the necessity of simplicity and ready availability of any system of pelvic roentgenometry, if it is to be adaptable to dinical obstetrics. The time has come when there should be a more widespread application of the knowledge of pelvic morphology and dimension, as revealed by the numerous studies of roentgenology on this subject. In order that this may be effectual the obstetrician himself must be able to interpret certain of the roentgen findings and most certainly should he make the final clinical judgments. The estimation of pelvic capacity and its relation to childbirth is going to be of very limited value if such information can only be in the hands of a few experts using special roentgen equipment.
Our experience in using these simple methods has led us to form some concept of the relationship which should exist between the roentgenologist and the obstetrician in dealing with these problems. Unless the obstetrician is familiar with this newer knowledge of pelvic morphology he is apt to demand that the roentgenologist attempt to solve his clinical problems. This viewpoint is obviously unsound for the obstetrical experience of the latter in most instances is bound to be limited. This means that the obstetrician must have familiarity with film interpretation and, especially, he must be able to evaluate pelvic dimensions and the morphological aspects of the pelvis.
Finally, it must be re-emphasized that even with the advantage to obstetrics of this exact knowledge of pelvic dimensions and contours, the obstetric picture as a whole is a complex one which must be viewed in its entirety for the successful conduct of delivery. FIG. 5. The interspace between the fourth and fifth lumbar vertebrae is located and its height above the table may be made to correspond with the symphysis height as described. In order to do this the patient is shifted to the proper position, the distances being measured by the ca!ipers as shown.
FIG. 6. The patient has been removed from the table, the exposed film and target remaining in situ. The lead grid is introduced in the plane previously occupied by the pelvic inlet as determined by the calipers. The target is then shifted to one side so as to be directly in line with the calibrations at one end of the lead grid, still maintaining a 36-inch target-film distance. A flash exposure imprints the "corrected centimeters" at the edge of the previously exposed film. (See Fig. 7.) FIG. 7. Inlet roentgenogram of pelvis. The scale at the top represents corrected centimeters for the pelvic inlet and other levels of the pelvis.
